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(75) Przybylski J6zef, Sopot; Kulczycki Adam, ^ 

Sopot; Przybylska-Siemiaszko Krystyna L. 

Barbara, Sopot; Szybalski Mikolaj, Elbl^g; rn 

Przybylski Pawel, Sopot yj 

(54) Spos6b otrzymywania wodnych roztwonSw QQ 
koleganu ze sk6r ryb slono- i slodkowodnych 

(57) WynaJazek rozwiazuje zagadnienie opracowania no- 
wego sposobu otrzymywania wodnych roztworow kolagenu, 
nadajacych sie do wykorzystania w recopturach Srodkow kos- 
metycznych do zastosowan zewnetrznych. 

Spos6b otrzymywania wodnych roztworow kolagenu ze 
3k<5r ryb siono- i slodkowodnych, przez znana, wstepna. obr6bke 
mechaniczna, oczyszczajaca.sk6r i wstepne usuniecie nadmiaru 
wody w drodze odsaczenia charakteryzuje sie tym, ze sk6ry ryb 
zawierajace nie wiecej jak 45% grawrtacyjnie nieodsaczonej 
wody technologicznej zadaje sie 1,0%-owym do 5,0%-owym 
wodnym roztworem kwasu askorbinowego, majacym tempera- 
ture nie nizsza. od 283 K, uzytym w stosunku wagowym "sk6ra 
mokra-roztw6r* utrzymywanym w przedziale od 1 :3 P 5 do 1 :5 lecz 
najkorzystnie] wynoszacym 1 :4. Prowadzi sie ekstrakcje rozpu- 
szczalnikowq w temperaturze utrzymywanej w przedziale od 
283 K do 293 K przez czas nie kr<5tszy jak 18 godzin, najkorzy- 
stniej 24-36 godzin. Ekstrakt oddziela si? od wy ekstrahowanych 
sk6r i poddaje fiitracji i dekantacji, 

Opisano rowniez sposoby, w ktorych do ekstrakcji sto- 
suje si? roztw6r kwasu bursztynowego lub kwasu octowego. 

(4zastrze±enia) 
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(75) Przybylski Jozef, Sopot; Kulczycki Adam, Sopot; 
Przybylska-Siemaszko Krystyna Barbara, Sopot; Szybalski 
Mikolaj, Elblc\g; Przybylski Pawet, Sopot. 

(54) Method to obtain aqueous collagen solutions from 
freshwater and salt-water fish skins 

(57) The invention solves the problem of elaborating a new 
method to obtain aqueous solutions of collagen, suitable for use 
in the prescriptions of cosmetics for external use. 

The method to obtain aqueous collagen solutions from 
freshwater and salt-water fish skins, through known preliminary 
mechanical processing to wash the skins and preliminary removal 
of excess water through bleeding characterized in that the fish 
skins containing not more than 45% of gravitationally non-filtered 
process water are acidified with 1.0 to 5.0 % aqueous solution of 
ascorbine acid, at the temperature not lower than 283 K, used at 
weight ratio "wet skin - solution" maintained between 1:3.5 to 
1:5, but preferably equal to 1:4. Solvent extraction is carried out 
at the temperature maintained between 283 to 293 K for a period 
not shorter than 18 hours, most preferably 24-38 hours. The 
extract is separated from extracted skins and subjected to 
filtration and decantation. 

Methods have also been described where the solutions of 
succinic acid or acetic acid are used for extraction. 

(4 claims) 
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Spaaem tttrzryfflywaaia wodnyebi roatwondw; 
kalageaa ze sk&z: ryb.. a±ana>- 1 siadk*- 



fezedaioj-teni wynalaako. jest apos6.li. aitrzyaywaaia wod- 
nyck ffO-ztwar&w kalagena S€b ak&r ryb aiono- i aiodkowodl - 

Wynalazek dortyczy teofeaalogLi fttrzyjnywaaiat przeaya- 
2©w«g* wadnyeh. wratoftordw kalagenn£ prze^naezanyebi da za- 
Kfeosawai zawaetoczayelfc. pozsa madyczHyenV sswiaazcaa do pase- 
paravfcz&e k asm eety aznydii typtt t»BiiOw 

Z&aatm s% li stosoweie liczaac matady atxayaywanlai ro>z>- 
twaaaSw kalagena zwlaarascegp;, pad-ega^ae na wykersyatywamiti 
akdar zsdiaarascyck JL rybictitf 2aanai jeasfcoiedzy iBBymi metor- 
da< a^xzymywaHia kalagena ze akiSar miodyefc ssakaw (gjfcawy ci®- 
la.** easbrlany cissL^c©^, wypoidcL pooibojawe) , w ktaarei pa 
dlagatawaiei ehem£czn«5 abasSbea; wstfagpae^ araa ©brabce me- 
cnaniicznei, mag%e«3) c&M tasruaJL^cdLe zb^dnycfc fragjnent<5w 
mii$dai 11 aci^giasL eras pozoaitaiodoi tkaaaki koatea^}, sa»*- 
wins jeatt p mHsdrabnianJiu poddawany ekatxakcJA wadjajm, 
reatworam kwasa; oigaaiezn«ga> lab kwasa. b arowiegeil H tada 
ta jest bardzaD czasa~ i enaargjoahiannoi wagL^dBt nai ko- 
aiefiznotf d eaerg ehiiinnego; dwioaieniaa akaar i ick wapna- 



wan£aO>' % przjgpadBra. uzycia do> ekaitxakc££ kwasea ©zgaaic*— 
nya Ink kwaaeffl b rowjpa w "fej aetodzdie? odpadkiW skosr z gaa>- 
baraii^, otrzyaany akartrakfe zawiersa okre^lon^ ±lo46 Jorum 
chroma. 4-3 1 +6, gxjchodJB^cyck s pjroeestt gaarl^wsmia, co dysn- 
kwalifikui© tast dkstxakt do. daelssyoiL za»t©aowaa se«L§trs- 
nycb paza. aedyesctycliv naa przyk2tad koametycmyck i zagx>bie>- 
gaw>czydi* 

Zaaan®- jest psnadta; z polskieg® oj&taai patentaweg® 
rur 14-4^584 aposob wytwacrzaniiai rosta*ortL kolagmui^ v. ktoryni: 
wst^pnise ob^biones meckaaaicznii© oraz zneix trail jko wane skary 
ryb; ]aft mejadaaaaiczxtyia usnjii^ciai s p;odskxSim©j tkaenki ^gznegj 
sttbs-taacji taaiszczjawyciL £ ml^snytsfcL, deezynf ekuge; 0 f 3^ 
Wrjffl roatw,oreja wodj utlenionei lab G, 8#-wym rostwtrrea al- 
dehyde moc6wkcmftg©>, uzytym w? prop^itcii 1:1 w atoaamka do 
sfe&r rjblcbc^' g© GZjsm odwadMa afaSiry zawaurtoaci wadiy 
atraymjwane^ w praadlalale ad 553^ da wagowatf Tafe o<L- 
wcdmione: skory poddag® cksfccakc;};L 3eoaatwor«a kwasu cy— 
trymoap^go; p*zy utarzyarpraaaim wartwSci pIE odi 2, 2 do> 2, 4 « 
Roztwiir kwssa cytryaowegjfr uzywa eds w tej mctodsie w ilo>^- 
ci 4^ cz^Sci wagawydfeL zub 1i cz$tf£ wagowq. sfefir rjbiiccfe, otwzy— 
Hrajfoc w; w?#nika. Eoz^woar k©lagenu> 9= pH okoiet 2£8 f saj^kD- 
rzystaiiffii ra*£dtL pE»2^8 i ©tEzymany eks*trak:fc konserwa^e s±L$ 
Aseptjn^ 

Eaana 1 ojidLaana: mettodaa etxzyaywaaadiai TOZtawmra wo-dn©— 
gp;. kaiageara we ding pEzytooEZ©xi«g«> opiaa, pateatawegja-. pal- 
ski eg® £opaaieowanai w irraktt 1i^86 ),aiao; ze dobrze speiaila 
svmjxL© prz cziaaczenie^ psewsdadi <£& -tez^ania fcksrfcrakto cba:— 
rakteryzoJ^c^Q) siL$ zbyt nisk^. waarte^ei^ pH w stosircrtoi do 



pE lucEzki 3 s staSaryi>. 

Wpialazek z&ra^zrcjj® . zagadlal 'aaf as ptraeawaaaia ncwe^ 
praart«si' naettacLy akaitrafccyjn g atrzjmywasniai w p emy sio^*yin 1 
puocesdj© b^ci^nieniowyia, ncodajelii xastwax&v kelag©iu„ 
Eakt£aryzu4%cycii ffiii§ w szczegdlnadadL koitzycrte^ dlat ludte- 
ki^i afo&ry wairto^Gct% pH 1 pozwalajqLcydai aai nlczym nie 0- 
graniczoae zasstaaowaaafte d& paaaa aedyeaaydfc Srsdko* argil— 
kawsaycdL zenin^tesaile nai skor^ ludzk^y aajj^pycfa zaflaeagecza 
chyrakter toniikow; balaamSt £ kr*a<5w^- 

Spoa6"h: ©jtarzymywmiiai ltodaydar ragt e o r&r kalageam z:e 
sfe&r ryb si ©no** 1 siodkouodaycii, przss znasa%/ rai^gm^ fcb— 
2t6"bk<g n6Bghay>iL<sam% ocz.yszczatf,qp% akor* £ wat^pn^ ttaoni-$ele 
nadaiart* wod^ * chrodze odsq.czeaia, -wediu® wynalazktt cka-^ 
iradcte^ryaa^^ tymjj; aa> sk&ny zyb zmrteoraj^ce Hie wl^cej 
Jafc 455t grawdLtaeyjaie HlaLOjds^azoaffi$ w*o% teelmolagiaznej 
zadajje si§ ■ l^iOJi-wym da> 5 f Q&-wym wadbyn razstwoiOTn kwasur 
asksr^iaiow^goj w teaperaattLrtze ate a£z'as;«£ ;)ak 2833 K , tazy*> 
tym w atosunkm wagawym *ak6acaa mokra»»iE02twGJr l| f utxzyxay^at- 
njia- w przedlziialee odi 1:3*5 da t: 5,0 lees aagkaawyetaie;)] 
wynesz^eyiH t:4 wagowoii Naafc§pnie prowarilzi si$ ekstrakej^ 
2ZQZ^nfflaczaOnik©i*% w temperaaturze ufcraymy*waie;| v pxzedacta- 
lee ©d 283 £ do> S3 K 9 przez: ezas ale kx&tasGgr jak fa gp** 
dz±xk f leea a»3ke rz y s taie$j wynosz^cy 24 do; 36 gediziail 
Qtrzysifflay ekstraklfc oddzielia ai$ ecL wjyekatrakowaaye&i skdr 
Hitraffiit godtoiinieaJiwej} pjodi oiffeiienicffl ale nlzszym Jefc 
1B fflfflj Hgi : aa aaBt^pnie ddtamtacil: ataezymatf^e: wwtay xoa~ 
twdir kfclageast e pli-4£0 d©> pffi 4»2 » zawdaxajqay rosguaa>~ 
czo&e %la£ka wialkowE^sBtefflzkoire w iloiei & \ 9 Q% wsgewo 



d<av 2*Q£. wagon** ¥ ftanja waaciarade awailigapttjji aposate 
tirzjiayiiaaia, wodmyck EeztworrSjw kolageaust se skdx xjTol- ^ono- 

ra;j%ee nie wL$ce$ 3>k 45i£ grawitacyjicte nieads^ezeaxej wo>- 
d^-, zadajte si$ odi 1 ^©Jt-rcyai dfc> 5*}0£-w?ysi wodnjm rositwaarem 
kwastt fctxrssrkjnowegO), ttzytyn, v artosujakBt wago.wym °sk©ira. 

wjat de 1:5 wagowsD leecz: na&kttszys&aiagj 1:4; wagaw© 9 lx*h 
tea 203&*vym dJa JSSS-wjm sostvarea kvassa. ocrttewega, Boat's— 
pmj^e da&LeJ jak ©piaooKW 

Qtotz^aaaay weedHy soztit&r kfclagaaBL 5«sfc najkoarzyafc- 
nitti koaf eko&aHLOwany sdieEZwioesnie v opakewaoiai nieprzer- 
Siroezystee dHai pimmi^alowaiEiai sfoanecznega « Midaiie wddsiaJL-* 

Bzigci aastesoiwttiBt v sffaaaliiie wed2»e wynalazka ek— 
a*rak&ii sostMoraodL kwasow: kwason aak^xbiaowya:, kvaaem 
femrasEtgpaowjai] £ kwaaem octowya •raas dfciqkii zaj&t«s0*aniu: 
adB^nIedBich srtojzaai soEgnasczaiuiikA w tttosimfca <£o maay 
wl£Lg«taya&i es^caonycfii akda^, okasa&o stg bosULw* uzyakanie 
wodjaeg.0 2ras;ti«axa kolageoa a w£a^civwsciiae&. g«prawiiaQ«3 
afetpraotfci toitelegloanejj v atossuakn, d*> w^a^dwo^cdL roatwo- 
tqw uzyBkaayofa znanjaii meGtodami, Jsdc laSwuiefi poj>xawi«5rfL«> 
nyda^nuScii process v stosanka cte wagi anrewca wporawadzm^ 
nego) &> proc*sn^j ©tazjswsiy rostwdar ma adczyn (pK) v gx»— 
aicaich 4*9 — 4 -j2L (4£5) » ceo wjkliaotza koala ezaodd kaxek- 
cjl. pffi za poiB e% substaBcji alkseLi cznyda* 



%nalas«k jmt azcz egoism jf£awj na przjSSada^h 

PgsyfcteeB. t>» Sg*>a£b o tgz pwnfi » icadnyqtJfc. JCfegt w j p w kalage— 
net sol akdur petar^gaw Pfc> ratqgnya. oc^pztxnit aeafcaniez?- 
njsa i odai3h±§e£iiL nadmisam ve<£y^ 4wdie&& akdxy patxggiw.e: 
zsaeieraj^(3» niLe ndi^caQj ja& 453C ni«*dcl£&l$tcjj wady tesfcb- 
nologiggrrej zadajje siq 23£ wodnysa somtetjeno: kwaara aakorfel- 

Jak. Ti:4.i Ekstanakajj^ pitewasSffii sfc§ * t«raperaatar2» utar-Bjay- 
wasted w pjaedariLalle 29©; - 295 K (117; -22°C) w ezaste nie 
kro tazjm niLz 13 godiziiB> natfl*p£ft$ 24 — 3& ffiodzimij ok-* 
r*£l«aaym czaste oddteielai sdi$ odi wyeka£r*haica3iycfc sk&r na 
<Eroda» dgkantamai 1 <azz#s2czaa poprae* £3iltxtte$s p*da££-> 
nieniow^ pad. ei&aieaians nie niiszjat |ak tffi ma Hg» Otrzy- 
many produkt; to ©kail) 2& razt*&r ^elk»c2J^tectzk«*»ege> 
biaatka * pH waaHtarfci 4*2 — 4i s 5i< toawefcai* adi^ g» asepty- 
n% diaDdaa% it ii^ci 23t wagewydi* 

Fggykteed 2Si Sgos&fo ©trzysr^waiiia} wadnydk :c«*tw*2a£ir feala^ 
gefflm aae sk&r dossal* Bo watggnymi tczys*a2«»ifc BaeBeharaiez- 
Bjffl i eda^czenla nsedmiffiru. wody f dwdie&K ekairy dfr a raa a za*z£e^ 
ra^cee nie wi$ce£ ;jak 4§j£ gratri. taseyiaieB ni©9jda^czcaai«3 wo~ 
dy tecJxQQlogic2aae& zadajje sd<£ 2?£ wodnym xastwejmn'kKasa 
askeatbinawesggo*, fczytjn w stosunta: wagawya "skoirai makra^ 
rsztwuSk" wynosz^oym t:4U' Ekstxakciaq parowadsi aig w tea*- 
peraturztt tttaz y ffl j wanejj w prgedziia3L> 230 — 295 K (t7-22°e), 
w czaislee 24- ffiodzini Ekstxakt addzieDaa alL^ *d wyekstrak - 
w any eii skosr, paadda^c go dekaataxc^i ai nasit^piaiie fULtraic:jj±.* 
Qezy&ze zany ckatrakt to ko2a> 2% raz/tawSar wdeLkstc^stecz^ 



dsfi^o: 23C wagawycH; Kates* rtob rowegp; Qew*® fcoorny - 

nm gfaSnr mintajjaBil Po rozoEfczeaaiac, wat^pnyim ocsyazc2»aiii 
meefcaaaiezngpia i adcifcii^eiu: madjalaara wodyv sk&ry raiatta^*. 
zawderaj^ce nle rcHcaasj jafe 48% nlftodcliini^tei; tech- 
nologicziieJ> zada^je sd§ t f '5< wo<£aysa rastw^remi kwaran *b*u>» 
SDztyn©w^go f uzytym « stosnnfcai wagwya "skd-rai ^okTa-East*©'^ 
jak: t:5 il Ekstrake£§ psttwadlzi ai§ w tempexatorxtt 220 — 
295 K (1i7-22°C) y w. ezasdLe 56 godziai! 20. upiyiriLetj 36 go- 
. dzin akatxakt; oddiziieeli^ sdL$. odl wyekastarab qwamy efa Kto&r p*— 
prz^a drfcantsasj^ i ©czyszozat petpzrz«s fULtxaeJ^ podcd&iie— 
nlew^, pad oifelentqnri nlie nizazynr jafc tS ma ggil 0txzyaa>- 
ny produktb to okoim t?5* *aat**&r wl^wH^afteaakm^* 
ktaUca * pfi wan?te$ci 4i@ * E^s«rwi*3e; si 5 poprsea <te- 
damfce 2% wa^owycsfcL kwasm tom^t^,' 

Pttafttafl;. ;, 4fl ^oa£b; Qbtrsyaywaaaia wodmysfei xozt^josow kaiage- 
an as skSht paBtx^g^ Ba> w-at^gnym: 0azyazezcmi«L aeehffiala&~ 
1132a ii eds^czenist nadmiami wody,' ok&ry jKtr^gaw« ssadern^ 
3^c® nie. wii$cee3 dak 45£ grawdtacyjaie: nie#ds2|eaone$ vedy 
taaJajrelagiczneJ, sadatfe sd$ 3% w^dsaya ra^t*or«a. kwasu ac?- 
tow«g» f uzytym w stoBiankrt wagoagpa "akoirat mQkrah-roxtwdx n 
3a& 1;:3J5 i/ EkatraJcc^jjfc pirowaaizi w tcmperaituxae 2SQ>~ 
295 K (1:7, - 22°C) , « czaat© 2:+, godizini Pa tyat ezasia ek:- 
stralcfe oddizieHa si$ od sk6ar poprz*^ dekantae;J y § 1 ©Gzysz- 
cza* p przez. aitraccj^ Qtrzynaany pjrodtok*; t» okoi 
roa±wdat wlftlfe©cz^ate«5k0weg«> bilalfcaa « pff ok«3t^ 4i?2 w K a- 
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aecwaicr s±$ jak opdsaao) w pEzykiaefifclf t # 

OddasieleBie ekatxakttt od wyefcs*ta^©*mycriiL skaar 
jrstx^gaa mart 1 nn«ane jest nagkarcsryatni^ pray uiydu- ait 
portsz^safl T^yeSi jMdaaBicanycfty a etarzyaaay wa^y £©zii»6jc 
kalagfflra; jeast k<anfakad,Q2iawany niafflwioczBilie v fcpafeeramia 
miLepziZtt&ceezyffite dla pjzaffljienioysmia s&rae&znega v wldmie 
wadizialajmw 

¥ynalaz-ek nadkje adL§ dfe zastosowaaaia * piczemysiG— 
k<^ag«n©wyciL w; przeany^le koemetj^zaym i faaznaeeutyeziiynu! 



Jozef Przybylski 
Sopot-Polska 




Krystyna Barbara Przybyl ska-Si emaszko 

Sopot-Polska 




Mikdftao Szybalski 
Elblqg-Polska 




Pawel Przybylski 
Sooot-Polska 
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1- Sposofe o:taraymjwa3iii2a wodn^sk 3re*tw9iBak tealagcgra. ze skSr 
syb. s£toi©~ A aiodfeow^diiyeii, przez; wstggia^ ftbx6"bk§ mecit®- 
aicsmpj? e c zyaz czaj^c^. afefar A wstfc^ae agnnH ^cdlg nadmiaru too- 
dy w dxodze oda^czemiaa zaaaniermy tym 9 ze skoxy ryb zawie- 
raj^c® nie vi^c©3j 3 ate 41536 gram taeyjniie niead&%Gz<jae3 wor- 
dy tecdmolQgiczneJf zadaQje ai^ t;Q5£-iqjii ia> 5;03i-Mym wad- 
njm irastwejieaii kwaattL askattbiraagega^ maij^rpn tenperaufcur^ nie 
HiLzsz^. adi 2S3 K y txzytjm w stosunkaL wagowym "sfcfoa motora— 
arozrtwor 1 * utarzymywanym w przedziiale gsL 1i:3y5 cfo 1:5 * leez 
najkQ3E3y»tnle3j wynDsz^cyim 1:4 wagowo:* prowadizi si 5 ekstrak- 
ci^ gQgjmgzczaJ nd kow% w tafliper»ta3«« utaezymywanej w pxze^ 
dMalft ctd 283 K dia> 293 £ 9 przeat eras nice kr&tszy jak 1lS 
gedSin," lees najkearzyBtniei wyaosz^jjy 2^ — djo 56 godizin, 
p.® ezjnc ek^traktfc od&zAella si 4 *di wyekstxalio»aaycsfe sk6iy 
poddatf* sdi§ fjiTitTrfflgtjii podciinijeaiowci pod! ei^nieixiffli: nle 
niiiassym jak 1i8 mm Eg; A d^cantaeji,* otEzymai^c woday tqjZ— 
twoor Joalagenu o pH Q da> pH 4»5 > aaderaij^Qj rospuszez^ 
ne, wi«lkacz^ffltecskow^ bia£ko w iloioi ©d 4»Q& wagono d& 
3, @£ wag wfl* 
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skojrr ryb s£oxl0— i sa^adkow^dnyeiL, przEffi wstL^gB^- •fer&bkf 
meciiaai.czn% ouszyazczaj^s^. skc&r 1 wst^paft uaaa2ii.$e&e nad— 
miaitt w.ediy « cbradzffi oda^czeaia gnaajLczmy frying ze skary 
ryb zawderaj&ce nie wi^cei jak 45£ grawiltacyjiaiee niasd- 
s^czonesl w*)dy tecbnologiazne^ f zadaje; ai§ o:d 1y0?S~wym do 
5y02&-wym roztw>02z©o kwaaaa bursztynowega^ uzytym v stostra- 
ku wagowym n ak<&ra> m okra— ro zrtuo 2* ELtrzyttjirasiyffi: v przedzriLa— 
1© ad. t:, 35> wagow^) <£o> 1:5 w#gow>. lecz; naakcorzyatnlaq 1*4- 
wago*©£ BxavsDdizi sd<£ ekatrakc^S: arczgHszczalnikawsfc « teem- 
peraoturzie utrzyatyw»a.eg;. w przed»iale ad 235 K dte 295 K y 
przea caaa nie kxd/tssy jak 18. godzin^ lees nagkoorzystai«$ 
wynasz%ay 24 — 3& godzin-,- pa cscync ekstxak-fc eddzieLa si? 
od wyekateahearanycfiL sk&nri paddaaie sd$ fUltracjjl podd^ 
nicniowej pod cij3nieni©a niie n|zszym. jak 1:& man Hg i dekaiE- 
tact^t* otxzyfflul^o: vedfay acoztw&r fc©lag«itt Q> 4>-€L do pH 
4,2 > zaari. er aej^cy roaqOTSzezjQne blaika wlelkaos^steoskevfe 
w; iXaici od t-J'QSC wageue djp. 3*0£ wagpwe* 
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Method to obtain aqueous solutions of collagen 
from the skins of freshwater and salt-water fish 



The subject matter of the invention is the method to obtain aqueous 
solutions of collagen from the skins of freshwater and salt-water fish. 

The invention refers to the technology of industrial production of aqueous 
solutions of collagen, intended for external non-medical use, in particular 
for cosmetic preparations like tonics. 

A number of methods are known and used to obtain solutions of animal 
collagen, which consist in the use of animal and fish skins. A method is 
know among others to obtain collagen from the skin of young mammals 
(calf heads, calf embryos, aborted post-slaughter fetuses), where after 
long preliminary chemical and mechanical processing, the aim of which is 
to remove inessential fragments of muscles and tendons and the 
remnants of bones, the raw material, after grinding, is subjected to 
extraction with aqueous solution of organic acid or boric acid. The method 
is very time consuming and energy inefficient (due to the necessity of 
energy-intensive removal of hair from the skins and to lime them). If skin 
waste from the tannery is used for extraction by organic acid or boric acid 
in this method, obtained extract contains a specified number of chromium 
ions +3 and +6, originating from the tanning process, which disqualifies 
the extract from further external non-medical applications, e.g. in 
cosmetics and for preventive purposes. 

Furthermore, a production method of collagen solution is known from a 
Polish patent description no. 144.584, where fish skins, following their 
preliminary mechanical processing and neutralization, after mechanical 
removal of fat and flesh from the subcutaneous connective tissue, are 
disinfected with 0.3% hydrogen peroxide solution or 0.8% formaldehyde 
solution, used in 1:1 proportion to fish skins, after which skins are 
dehydrated to obtain water contents between 55 to 65% by weight. The 
dehydrated skins are subjected to extraction with the solution of citric acid 
maintaining pH value between 2.2 to 2.4. The citric acid solution is used in 
this method at 4 parts by weight to 1 part by weight of fish skins, 
consequently obtaining a collagen solution with pH of ca. 2.8, most 
preferably of pH=2.8. Obtained extract is preserved with aseptine. 

A known and described method to obtain an aqueous collagen solution in 
accordance with the mentioned Polish patent description (elaborated in 
1986), although serves its intended purpose, results in obtaining an 
extract whose pH value is too low compared to the pH of human skin. 
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The invention solves the problem of elaborating new simple method of 
extraction-based production in industrial unpressurized process of 
aqueous collagen solutions, characterized in particular by pH value that is 
friendly to human skin and permitting generally unlimited use for extra- 
medical substances applied externally to human skin, especially used as 
tonics, balms and creams. 

The method to obtain aqueous collagen solutions from skins of freshwater 
and salt-water fish by means of a popular initial mechanical processing to 
wash the skins and initial removal of excess water through filtering, which, 
according to the invention, is characterized in that the skins of fish 
containing not more than 45% of non-filtered gravitationally process 
water are acidified with 1.0 to 5.0 % aqueous solution of ascorbic acid at 
the temperature not lower than 283 K, used at weight ratio "wet skin - 
solution" maintained between 1:3.5 to 1:5.0, but most preferably equal to 
1:4 by weight. Next, solvent extraction is carried out at the temperature 
maintained between 283K to 293K, for time not shorter than 18 hours, 
but most preferably equal to 24 to 36 hours. 

Obtained extract is separated from extracted skins through vacuum 
filtration under the pressure not lower than 18 mm Hg, and next 
subjected to decantation to obtain an aqueous solution of collagen with pH 
of 4.0 to 4.2, containing dissolved multimolecular protein at the amount of 
1.0% to 2.0% by weight. In another version of the method to obtain 
aqueous collagen solutions from skins of freshwater and salt-water fish, 
the procedure is as for the described skins of fish containing not more 
than 45% of gravitationally non-filtered water, which are acidified with 1.0 
to 3.0% aqueous solution of succinic acid, used in weight ratio "wet skin- 
solution" maintained between 1:3.5 to 1:5 by weight, but preferably 1:4 
by weight, or else with 20 to 30% solution of acetic acid, continuing as 
described. 

Obtained aqueous collagen solution is most preferably immediately packed 
into packaging units impermeable to the visible spectrum of solar 
radiation. 

Thanks to the method of the invention using the solution of acids: 
ascorbine acid, succinic acid and acetic acid for extraction, and thanks to 
the use of adequate concentrations of the solvent compared to the weight 
of wet filtered skins, it was possible to obtain aqueous collagen solution 
with the quality of improved biological activity compared to the properties 
of solutions obtained through known methods, and to improve the 
efficiency of the process as regards the weight of raw material fed into the 
process. Obtained solution has a reaction (pH) between 4.0-4.2 (4.5), 
which excludes the necessity to correct pH by means of alkali substances. 

The invention has been described in detail by working examples. 



3 



Example 1 . The method to obtain aqueous collagen solutions from trout 
skins. After preliminary mechanical washing and squeezing excess water, 
fresh trout skins containing not more than 45% of non-squeezed process 
water are acidified with 2% aqueous solutions of ascorbine acid, used at 
weight ratio "wet skin-solution" of 1:4. The extraction is carried out at the 
temperature maintained between 290-295 K (17-22°C) during not less 
than 18 hours, preferably 24-36 hours. After a specified period, separation 
from extracted skins is carried out through decantation and washing 
through vacuum filtration, under the pressure not lower than 18 mm Hg. 
Obtained product is ca. 2% solution of multimolecular protein of pH 
between 4.2 and 4.5. It is preserved with aseptine added at 0.2% by 
weight. 

Example 2 . Method to obtain aqueous collagen solutions from cod skins. 
Following preliminary mechanical washing and bleeding of excess water, 
fresh cod skins containing not more than 45% of gravitationally non- 
filtered process water are acidified with 2% aqueous solution of ascorbic 
acid, used at weight ratio "wet skin-solution" equal to 1:4. Extraction is 
carried out at the temperature maintained between 290-295 K (17-22°C), 
during 24 hours. The extract is separated from the extracted skins, by 
subjecting it to decantation and next filtration. Washed extract is about 
2% solution of multimolecular protein of pH equal to 4.2. It is preserved 
by adding 2% by weight of orthoboric acid (boric acid - H3B03). 

Example 3 . The method to obtain aqueous collagen solution from walley 
pollack skins. After defrosting, preliminary mechanical washing and 
bleeding excess water, pollack skins containing not more than 45% of 
non-squeezed process water, are acidified with 1.5% aqueous solution of 
succinic acid, used at weight ratio "wet skin - solution" of 1:5. The 
extraction is carried out at 290-295 K (17-22°C), during 36 hours. After 
36 hours the extract is separated from the extracted skins through 
decantation and washed through vacuum filtration, under the pressure not 
lower than 18 mm Hg. Obtained product is ca. 1.5% solution of 
multimolecular protein of pH equal to 4.0. It is preserved by adding 2% of 
boric acid by weight. 

Example 4 . Method to obtain aqueous collagen solutions from trout skins. 
After preliminary mechanical washing and bleeding excess water, trout 
skins containing not more than 45% of gravitationally non-filtered process 
water, are acidified with 3% aqueous solution of acetic acid, used at 
weight ratio "wet skin - solution" of 1:3.5. The extraction is carried out at 
290-295 K (17-22°C), during 24 hours. Afterwards, the extract is 
separated from the skins through decantation and washed through 
filtration. Obtained product is ca. 1.5% solution of multimolecular protein 
of pH equal to ca. 4.2. It is preserved as in example 1. 
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Separation of the extract from extracted trout skins is preferably carried 
out by means of mechanical shaking sieve, and obtained aqueous collagen 
solution is immediately packed into packaging units that are impermeable 
to the visible spectrum of solar radiation. 

The invention is suitable for use in industrial and laboratory processes to 
obtain collagen substrates for cosmetic and pharmaceutical industries. 

Jozef Przybylski 
Sopot - Poland 
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Pawet Przybylski 
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Patent claims 

1. The method to obtain aqueous collagen solutions from freshwater 
and salt-water fishes, through preliminary mechanical processing to 
wash the skins and preliminary removal of excess water through 
bleeding characterized in that the fish skins containing not more 
than 45% of gravitationally non-filtered process water are acidified 
with 1.0 to 5.0% aqueous solution of ascorbine acid, whose 
temperature is not lower than 283K, which is used at weight ratio 
"wet skin - solution" maintained between 1:3.5 to 1:5, but 
preferably equal to 1:4 by weight, solvent extraction is carried out 
at the temperature maintained between 283 to 293 K, for a period 
not shorter than 18 hours, but preferably equal to 24 to 36 hours, 
whereas the extract is separated from extracted skins, subjected to 
vacuum filtration under the pressure not lower than 18 mm Hg and 
to decantation, obtaining aqueous collagen solution of pH equal to 
4.0 to 4.5, containing solved multimolecular protein at the amount 
of 4.0% to 3.0% by weight. 

2. Method to obtain aqueous collagen solutions from the skins of 
freshwater and salt-water fishes, through preliminary mechanical 
processing to wash the skins and preliminary removal of excess 
water through bleeding characterized in that the fish skins 
containing not more than 45% of gravitationally non-filtered process 
water are acidified with 1.0 to 5.0% solution of succinic acid, used 
at weight ratio "wet skin - solution" maintained between 1:3.5 to 
1:5 by weight, but preferably at 1:4 by weight, solvent extraction is 
carried out at the temperature maintained between 283 to 293 K, 
for a period not shorter than 18 hours, but preferably equal to 24 to 
36 hours, after which the extract is separated from extracted skins, 
subjected to vacuum filtration under the pressure not lower than 18 
mm Hg and to decantation, obtaining aqueous collagen solution of 
pH equal to 4.0 to 4.2, containing solved multimolecular protein at 
1.0 to 3.0% by weight. 

3. Method to obtain aqueous collagen solutions from the skins of 
freshwater and salt-water fishes, through preliminary mechanical 
processing to wash the skins and preliminary removal of excess 
water through bleeding characterized in that the fish skins 
containing not more than 45% of gravitationally non-filtered water 
are acidified with 1.0 to 5.0% solution of acetic acid, used at weight 
ratio "wet skin - solution" maintained between 1:3.5 to 1:5 by 
weight, but preferably at 1:4 by weight, solvent extraction is carried 
out at the temperature preferably maintained between 290 to 295 
K, for a period not shorter than 18 hours, but preferably equal to 24 
to 36 hours, after which the extract is separated from extracted 
skins, subjected to vacuum filtration under the pressure not lower 
than 18 mm Hg and to decantation, obtaining aqueous collagen 
solution of pH equal to 4.0 to 4.2, containing solved multimolecular 
protein at 1.0 to 3.0% by weight. 
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4. Method according to claim 1 or 2 or 3 wherein the obtained aqueous 
collagen solution is packed immediately into packaging units that 
are impermeable to the visible spectrum of solar radiation. 



Jozef Przybylski 
Sopot - Poland 
/illegible signature/ 
Adam Kulczycki 
Sopot - Poland 
/illegible signature/ 

Krystyna Barbara Przybylska-Siemaszko 
Sopot - Poland 
/illegible signature/ 

Mikotaj Szybalski 
Elblaj - Poland 

/legible signature: Mikotej Szybalski/ 

Pawet Przybylski 
Sopot - Poland 
/illegible signature/ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



j^MAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



^J^EFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





